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(54) CAPACmVE ACCELERATION SENSOR AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a sensor 
structure having a relatively simple detection circuit of 
good detection accuracy without servo control 
performed. 

SOLUTION: The sensor has center beams 102a, 102b; 
102c, 102d fixed to a surface of a substrate, a movable 
electrode 1 01 supported by the center beams via a 
space to the substrate and movable in a direction 
parallel to the substrate surface, fixed electrodes 1 04, 
1 05 set at the substrate to confront the movable 
electrode, and side electrodes 106-111 located sideways 
of the movable electrode and projecting from the 
substrate surface. A change of a confronting area of the 
movable electrode and fixed electrode 1 04, 1 05 is 
detected as a change of a static capacity. In this case, a 
half length L2 of the center beam and a length L1 of the 
movable electrode at a part fixed to the center beam are 
set to hold a relationship L2/L1 of 0.8-2.2. 
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(57) mm mm.*) 

a, 102b; 102c, 102di, B^Cio 

*Kdt«ffi^riB*Pl«tB«l 0 1 TObmicftt « b 
TSKirlSW feftfcHJfcSffi l o 4 . I05t> ^Tlb« 

Kttff 106~lllt Wt*©® lOlil 

5£®ffi 10 4, i05t ©fcj- isiffiSJogE-fb^rB^a^fto 
L1&0. 8~2. 2b-fZ>„ 
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[ft*9i] m^mmizmm^ntzm^^t, tuts 
[ft 2 ] it i &Mt<D&w&a#M&m± ^f- 

«tt*nfflEm»fciRK:HJfc$*vC^5ftS L 1 <DifcL 2 
/L1AS0. 8~2. 2T?fe5riS:t{»it5»l« 

[ m 3 ] it i x\t 2 ia«^#«^*^yjpji« 

•fev^trtJV^T, mE"r»««©iP*h2:SttB^I»d«) 
Jfch/ddSl. 2~3. 4t?fc5Ci: ; £r#mii- ; 5S^ 

[ft *3® 4 ] If l ~ 3 *1* l ^!E4fe©fMI 

IMBB&Bttttft 1 (onmtfg 2 «tl t *» * !? > 

wie ^isb«^ £ litrisss i mm m<o&n.®& £ , ttna wis 

Wii:«tIfB«2 0««IHlo»«**©S6«r*mi-Swi 
mmizM Lt^S^c X%& $ftfflieS««iE £ 

[lf*^6] 5 IBit©********* 

K*i^T, WIBR»%»0*»0**L 2 £, tfJiE^fb 
**4*MI2W#-&*fcH£3*t3*3L 1 WJtL 2/L 
1*50. 8~2. 2T?*5itSr»«i:i-*»«*** 
iPiig-fevf-. 

ia5«f%*fcJ:-3TilWBK*K»UTasi«*i*o-C3t»* 

£«ffiro£|»BE|jtro£tt*Sm£S©£'ft£ UT*UJ"f 
[If 8 ] efljfcrg 7 SE#ro»m^*5«!Djg&-fc V* 



*Wi-*»«3S**!niiS*-t ^(omm^mxib^x , 

(a) iWtas'y av**fc^;**JB©» 1 
i-5X@£, (b) MIB*l -^SrJI&ftU 

Iti^ (c) iltrlB»l«>ffll*:»*U *<o<D-h^x? 

m<Dm2<os&t:mi&-rzjLmk. u> ffiriE&2©flte: 

*«tt-fr*^S?L«r»J«i-«Ilii:, (e) *©±K:£jft 

Iti, ( f ) ttJlEfg 3 oiRlcttrlB&li A 
iPXi-5fc*©x^-^5r^i-5XSi:, (g) iris 

^^-^s^^ttfcJK*-^^^ £ bxiMria*jft«^y 
tsisi, (>) ttnB#*ss-> y = vj»©T*Ktt* 

ftffift^mKz^xMnmffizMisX&wzn^xXft 

t, (a) =^««r»J«U, ffifE# 

m<D i m\<DWk* : mf&-*z>iMk. (b) ttHE*i©Bti= 

? kl,xm&&l%Fmi<'.» ^^KSriyfv^piU. «tT 
IBHJe*«*»J*i-3iei:, (c) tdlE^ 1 0»5rl^ 

(d) tWEJB2©*fcttlEW»*>»OTV*-»i:45 

£, ( e ) Jt(D±K.$mMf>y a^mzm&i^ m&g> 

fflO»3 0*«:»/ati--5iai:» (f) fflfE^3omtr 
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i-sxa*, (g) mz'tf-^tmi&zinizm&T* 

IttWElM KtttrVjft-t-SXaJ:, (h) lWIB^JS* 
->y 3V«©T*fcffi«-r5l)WE»2 05«t*:»*i-*I 

*ioBKr»/frf*i«i, (b) Strtam i aWttz** 

nm*Mtft.-fZJLm.t. (c) tfflE*l U 
*©©*>^**ffl©JB2©JK*Jgj*i-SXfIi:, (d) 
MKJfc 2 ©J*te/<* U ^rtt^^^^tbT 
WES«2lTrtlFlEHft«tt«r^y^-V^10Xb» fifties 

(e) »1rlBa^±fc«ft»a*KfttJ^**JSO* 

3<z>ffli*8«"t-sxe£, (f) MiaiftsojBtttHrBm 

f*t>*©T^*--«i:**?LSr?!?j«i-«xai» (g) 

*t»jWSl«i:, (h) IMEft4«>Kt£*MB*MFil 
•>y ai/BtSrJnix-j-afc*©^*— ^SrJ^riti-sxa 

ntE*!**^!) ai'ilSrmy^^aox-rsxSJ:* 

( j ) im&ti& •> y => ^jk t mimis&&m<D n ttt 

«i-*tWEJB3«>«SrB**i-5X8li» *r#tr £. i tr» 

i@£«te©£I&K«©£fcfc#S^*©aHfc£ LT^ 

(b) *«±teiWb«t«r«Mi-SXai:. (c) ttiett 
ftM^s/fy^Pitsigi. (d) SMEiWkflt© 
*XSfc. (e) «(rGatK±i^tt«lt61HR&U ( 

v^^ffl©! ioi^it5iit > (f) menus 



4«3L«r»j*i-aiai:, (g) ; £©±t::#*S H V> !J =* 

*©±fc^^^ffl©j|52©ffll«r*^i-Sxai:, 
(h) SWB»2©«tKl!(FlE#ft»a/y a^ittrJDXi-S 
fcftO/<*->'«Wt5Iti, ( i) tWE/^-v 

aty^-i/^inii-fiiat, ( j ) jute#^s->y =^ 
«i BtraE****i6«M*om^i!t«i-*ntiiB* i ©us- 

[00 0 1] 
[0 0 0 2] 

[fi£?l5©&fl?] £tbIj£©^T^^->;*X^v'— h-< 

[0003] r ©AD3ia-t ^f- 1 Lt> tr-.A-e£Sf£ 

^mi-5ffl-§-*aSlH]Ka5t?:->y =^Ifiil:-*i:I 
ffi'fbL-fc^igWtj ©^'ELECTRONIC DESIGN' 1 991^ 
8^-§-, 4 5 — 5 6-^— i?twffi«;$Jx-CV^S 0 
[0 0 0 4] 

[36W*s«BfcUJ:5i:i-5HMi] ttFtebfc^5l5©*D3i^ 

So r©fc©, ff-^SIiJgS/OS^IfcL-CV^,, Sfc, 
*Pji^fcBtB©*5t{4, ADX©fc*^ffiV^5-v^^©^ 

[0 0 0 5] gwox7^j/^->7TAfi:f 
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[0006] rroi ote)m&&±^-y-<D$ift 

>t ^-t ^ & s^i- s r. t * b m t -r 5 . 

[0 0 0 7] 

mmz*itz.mmm*^irz>'ziW)^*h*m\-\ urn 
mz x o t m femm t * <dt$ <om\^ wm^t-t 

[0 0 0 8] 0 Hi, ^m\z i5#«^fi5«JDjiS-fe 
>-^<D— 0iJco«^«fiS;^i-B&E|-C-fc5„ Ell (a) IS 

®0, 01 (b) li^cDA-AKfr®lHT-fc5c @5t®S 

i 4 i±*> y 3 ^^ro^ts i 6 \zM&zftx& *) , mMm 
ffe*m-tz>fjW)^x wmnffi) 1 1 1 4 1 

-S&fi/.£ 9 ? J;5l^ttI^Hii 4ro±*}iiE«^ 

ntV^S,, "5TSb-^^ 1 1 li« T>";<7— SB 13a, 13b 
6t@S$htSl 2 a, 1 2biact < @ 

[0 0 0 91 *Diif£^*S 1 6" t fffttl <D&fcj5fa 

?i>btesi: > "sittmsi i i4tsi±^i-j;oT@!em@ 

i 4tr*j-L.Tffi^t^-t-5c rW5IK)««l l tm 
feMU l 4 irots^ttiot, 2ootii l, i 

ill, l 4ir<tot*fiS;$n5='>'fi't©M*i 
co^Hi: ^X&z.Z>ZklzX<Q . jQiSgSr^LtJ-rs Z. k 

[0 0 10] 0 214, *$£W\z£Z>ftm,&&3<Am&"t 
^V<Di&<DW<om#.ffil&.$;7F-rf&mXhZ> 0 0 2 (a) 

(b) \**<0A-Amwmx'hz> o m\2<ovm. a«i 

6 JblrH^im l 4 K;!>0;l-C{fi,<D@£:^ 1 5 SrilJO 
U 2oO@i£@gl4, 1 5lw#^r— &B^fi7iS i. 5 
CLL-T^Kr^* (Bjtb««E) 1 1 *%u?tz^<DXibZ<, 
"IDj-^^- 1 1 14, 7V*- SI5 1 3 a , 1 3 b T'StS 1 6 
Ci^$^12a, 1 2 bl:±ct, HOSHHS 1 4 

[0011] JbDiSig^atg 16i Wf K0 2 (D&GJifo 



14, 1 5\zttLXtt*ttt\Z%tiLi-Z> 0 Z.<D*i®mfal 
l i:l^lil 4 t©ffi^fil:ict, •5Jtb«®ll 

i e«m«E i 4 ©st 1 1 1 m%n 
mi 5 boiztmmmtf&^mt-rzo ifc^ot, c*i 
*"5i»«iii i distil 4\z£oxm!$.£ftz>$£i 

<D = >x ^-^©fimSS^'fk:^ .Rtr5T£t)«® 1 lt@g 
mffil 5»CtoT«^;$ix5^2CD=">'x^f-ro#«^ 

>4 s -e#5o A&tfjKI*, 2 0(0=>^V1J-(75#«^4I4 
[0 0 12] *:^BJ^«tS^«^i^!3PjgSir>1Mi x 

m&mmz®fe$ixtiffi&-iimt, s^^iaots 

[0013] mft*>Wi<0*$t<D-8. $ L 2 t . FTIbCtf^ 
M^■fe.^^-@S$i^TV^S*$L 1 CDitL 2/L 1 (4, 
0. 8~2. 2T-fo^w^^if^UV\ Sfc, "5II&m® 
OJf:^hi:^i*d^)i:bh/dl4l. 2 — 3. 4ffc5; 

[0 0 14] tfIIE@^m®l4mi<^^;ffii:m2wm^i: 
a»6>fc9, ■siibfl;^imi©liffii:0*M6]ffi«i, pIS) 
m^2:^2 0©^t©>Ftr6]ffi»i:I4, ■STttS^OT^ffilc 

i5J:fl!*U -nlKimMirmimSP^o^m^fii:, W 
[0 0 15] RTWi««ttaeffi*rti:WHi:*i-S*l(ilKSE 

h'mmtt^mm&tm-cDtfnxftmzthx^^ 

[0 0 16] ^fgWWfM^Ss^Dji&^Vf-Ktt, «T 
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[0017] mtzffl&mffite^mmi&h-y-j ks 
[0018] mmwrnz-z^ vr^mm* y 

EEPROM*>t)ft55*^MI8ffti:t5ri< s 'P 

b. -ziShnm ©« # K3£l» * o TS« ir 12: t> Hfc B 
^ISi«® t Be««<D£GfcBgflit»Sft 

[0 0 19] ^r»«ffiH:»«<b$ixfc^S->!J avte 

$ ttfc &i*a •> y => k. i o T«^-r s 

#05#*>&tt:B3t$at5ft£ L 1 (DttL 2/L 1 140. 
8~2. 2Xh^>Zbtmt.^\ 
[0 0 2 0] *^^,tS^«^4^P5*^-fe> 

[0021] sjW)mm*mmik£ti,fr&&mB^<j = vie 

fiKtsri^fts. tfFls^»«®i4B5£«@£-Eltr.fc 

[0022] rw-fe^-y-jd^v^t,, w^-fejeo*^© 
©JfcJiO. 8~2. 2-cfc2>r.i:^»*Uv\ itfrfEL 



(b) &l ft>JRK:/<* — XrJgj&U 

BSIS«tilSt (c) *r©K«r»*U 
^©Ot,T^^fflCl2WM«t5Igi, (d) 
m2^lcM^*>^WT^^-g|5t^5>?L&tJ t -y-l' K« 
«*%-&SJx5?L«:»riti-5X3ai:, (e) -tw±fc# 
tt*->y =»vflt*»ritU #»*->y =^«SrS»«ft*ft 
lit©*), -?-©±l:^^^fflol3©l*f^t5I 
St, (f ) £3<0jJtlC$j&A»>!> =>K*JDX-r5fc 
fe»/^-y^f)4t5iIi, (g) /<*-^i«W/jt 
^^fcJBISr-^^^ i LT#;£A->y avltiyfy^ 

vmm &m&-r sut, ( h ) a y = 
attic* oT«38rt-i-<&;ii:a»TS«. TXtmomz 
[0 0 2 3] WIE»««**!l05aaf-feV-iM4. 

(a) s«±fc*»A->y avKfcj&au #&hHr>y 
y a>-*t«r3iy^-v^*Dxu H3t«a*»*i-*xa 

(c) Ilo*S:»4U *JB«>JIS 2 

C*t«J«t5iai, (d) JfS2©»fcflWfc*©7 

tSlti, (e) t«lfc*ftft->!J3y»«r»« 
U #fei->y aylR^ilUktelLfcro*.^ -t©±fc 
▼^?I©»3 0«Sr»J«t5iaJ:, (f) ?|3©I« 
K^ttA^ y = >flt«r*DXi-5fc*o/<^-^*r?U^f 
ilSi," (g) ^-^js^fife^ixfcffll^^^^tU 

1Mb. (h) &m&~><j =>>m<DT*\Z't(Lwtz>m2 

[0 0 2 4] *fc % .ntFlEUfc. 9 i2 i ^T-?K 

ftKjjfiuc&tiL-eimte^mnMb. ^jwimm^m^^ 
«uii-s#««»saioa«-fe^f-tt, (a) 

(b) JSio«^<*-^«r«j«U /<#.-^»J«* 

iStS^rMtill^ (c) miro^?rl^*L, 
*©Ot>-^^^fflO||5 2«)JBtSr»jai-5Xai:. (d) 
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m^^Ms. y^^^ffl©^3 ©jgi^SiSi- 5 ii t , 

(f) »3©i(fcl«sj«r*)JS©T^*-«t**5L*»fiS; 
t5Mt. (g) ^wJitw#fe a B B ^U =>B«r»j« 

■*x*m<OHS4<om*:mj&1-&JMh. (h) I4 0f 

5ISt, (i) ^-^**hfc«*^?i:L 

(j) #*NI->y a^KfcftftfeftKoMKttCrs* 
3 ©BI&Bfcii- 5l8i *r*tf«tt3WtSte ± o TM5ti- 

[0 0 2 5] Sfc, flWELfc. S««®tw@^$ttfcM 

**bpi«*-tv^tt, (a) mm\zmj£m,mm<vmmz 

Wtsigi, (b) at«±teiMk«*r*«i-*xa 
t. (c) »fbKo&ilJldtEII±lcttai-SJ:$lcL 
-CKfUR«rsy^-v^bDXi-«xa&, (d) KfUKo 

sxst, (e) asifcmftiftnaAt/^^^ffl©* 
KoMsitsisi, (f) n$5Mmm±f>mi<o 

(g) tolCMils/Ja^WAt, y 

<om*M&.-rz3Lmk. <h> *2ottt*jsA*>y => 

( i ) ^^-^s^^ixfcJKSr-^x^ tUT#fi a a B -> 

y = ^j»*T3is'^->'* r *pxi-5xat % (j) gMtAS' 

5 X3S £ tf m it^ffi fc ± o Tffiigi- 5 r t *s T 
{0 0 2 6] #3&03K.fc3i, S^^n-fe^^-tg^D;*-*): 

Air ^-y-&#3 r i *jt-$ a. 

[0 0 2 7] 

5. B4 (a) , (b) , (c) 14, **H3ftSS 
£tltzA-A, B-B. ^T-<D»fffil2lT-fc 

[0028] z<own.&&3V)m&±>D-ti. 

y = 1 1 4 _LfctS:tt b^fc— *t©B5t«S 1 o 

4, 1 0 5, S«l 1 4 A»bS^ttiL-CS:»^ bttfc-y--f K 
106, 107, 108, 109, 110, 11 



1, WfaVmm'** 1 2 1 a~l 2 1 c, if^y? 

1 2 0^U1«1 l 4±(rlS(te>ttfc-5ISb^^ (pj 

loi, "siw^^ i o i *%&-fz>4*<Dm i 

02a~102d, ^102a~102d 114 

ks^i-stv^-sisi 03a~i03d zm*-z>> m 

102a, 102b ; 102c, 102d (4* $ 2 X L 

2 ©war*,***** L, WRi^* 1 0 l lift $ L l fcfo 
fcoT*©M«»*M#%«fc3E#3ih,TV^. — *f© 
B&BS 1 0 4, 1 0 5 I4t§2(r A 5 fi^fc*«BU«ffit? 

[0 0 2 9] pjtb-r* 1 o 1 fi, B^^J-eii4*:<o^ 

ttffi 108, 1 0 9 M10, 111 A 0 iitf 

^mz^htitzMmm 1 12, 11 3$:*u r>- 

^7— &C 1 0 3 a — 1 0 3 d£X£t ttS«l 1 4(D^ 
)tlSl0 4, 1 0 50— *Xtt»*i:«*9. 

ttiio4, 1 0 5 4:omftoe«^aE-fki-5. 

[0 0 3 0] g*ffifc*fL7k¥*lRl (0 3^£^[S]) 

1 0 4, 1 0 5 K» tttt»ttfc«ttL, 1 0 

1 1 mfenfa 104, io5i (o^^mMrnkt-mt-r 
^rsb^^ curiam®) ioii@gigi 

pjii^^ csr»«ffi) 101 <^@^mfei osia 

x.^o *TSi^* 101^ 104 r*3nS3»£ s 

1 , "siii^^ loii a^mn lost (o-ttfamk* s 

2 , pJSj-e^ 101i HJ^^K-T 0 4,1 0 5 ^P^^ 
«Sixfc*tixri 2 0 cr>S6BS5r d , ^m^* £ ti"* 

[0 0 3 1] 

[^1] AC = £ (S 1 —S 2) /d 

[0 0 3 2] Ifc^oT, Z.<D%m&*^KM&fefc 
mt>Z>t. 101 <tH*m^i 0 41:±oti 

jEft^n^^l O^^^^i^c^f^m^fii:, ^IS)^^ 1 0 
1 irH^ffi® 1 0 5i:iotMJWS203yfy 

S^ffi^tT 5 t , ^S)^^ lOli ^Tibmffi 10 4, 1 
0 5mo^^iy^i 2 0fcmt>Z>Z t^^V^cft, ft 

[0 0 3 3] Sfc, il*tt*Da*^aOtoofc»frKJRl 
0 2 a ~ 1 0 2 c ^ii**iC*^HlAnSn5^SrB&JhO 
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fc*, 7 Vys<—h LTatg-r^^-f KfSffil 0 6 — 1 
l i^KJtbixTV>5o :W K»Bl 0 6-1 1 1 
14, *J«r*-* l o i &0ffiMHHI*rK< (fclJttf l m 

T?>'}*>4r\z.3: VfJW)^* 1 0 l o#SSr*p*.5ttlBB 
t*i-5e Jtte* ^ftt-^* l 0 l i W KtttBl 06- 

i i i t<Dm\zm&&w$nir%z.k\z£^xmm,m?$\z 

"sjtt^^l 0 l«rS*#jaE4£S*Sr.tas 

[0034] Sfii i 4±fctt % ^th^x 1 0 1 
^fBLfct LTt^Itb^^ 1 0 1 olffi/^-^b 

1 0 4, 1 0 5©iaHiffl^-^l 2 1 a-1 2 

1 c*S«W"feJxTV^4 0 i©i«B8ffl^i'->'l 2 1 
a - 1 2 1 c Srg^mffi 1 0 4 X(4@^«® 1 0 5 (dg! 

0 1tiSl®1 0 4, 1 0 5 0ffi«XlxlcJSHi"5 2 

2 1 a — 1 2 1 c<D— ofc£VM4ffigiWt><D£ia5£m® 

104XB10 5 ^m^M fcSafci- 2)riHio T^Ifi 

•e^lOl tZtfa-tZmJEMfal 0 4X14 1 0 5<D^m 

*m$hmzm±zit, ^n^xi o i ^s^m^i 0 4 
laotirtshsisioa^tdttti, 

So 

[0 0 3 51 r<o±5*«fifc»-±5, Hi"siin3Sie»w*fb 
(piam®) 1 O 1 <0<BI*fcS« U4^bSfeUJ utis: 

tnfciM Km® io6-iina^ gio2a 

— 10 2 dfcia^*JCAa s Pn"5TStt5^*sB*Jtsn5i: 

-JEfc. HK1 1 4fcB«HaE«^ — ^1 2 

1 a-i 2 l ctKttSIiCJ:!), pTt*m®l Oit 
H^Sttl 0 4, 1 0 5 ^iotM^il^ 2 060=3 v 

[0 0 3 6] B5tt#9SnKiJ:SMMdQbDM-lr^ 

6 (a) , (b) , (c) (4, **B5+fcflM***ifc 
A-A, B-B, C-C7>f ^T-tf>»rffiEi-Cfc5 0 
[0 0 3 7] ^O^yco#ffi^fi5UiD5S^-ir^1^(4, 

=>:/S«2 1 4±fcRltbil*:— J*OHJe««2 

0 4, 2 0 5, »«2 1 4*»b»UJUTK^feixfc^ 
K«tt 206, 207, 208, 209, 210, 21 

1 , ffiSOMM!^* — >2 21a-221c, 



2 2 0§r^UTStS2 l 4±teRtt6>ixfcTTIIr*'* (bJ 

nm) 201, ^m-** 201 *$Ln-tz> 4 *<om 2 

02a— 202d, §5202a— 202d Srgffi 2 14 
fcH3fei"4T^A— SB 2 0 3 a —2 0 3 d SHI*.*. ® 
202a, 2 0 2 b ; 2 0 2 c, 202d 14ft $ 2 X L 
2 <0W#*>***Js8; U pTK)-^^ 20il«SLiKb 
fcoT*©W«SB*Wi**>*fc3t«fSixTV^4 0 
B£m 2 0 4, 2 0 5 ttffiEfcA 9 »A/*f»»«*t? 

[0 0 3 8] ^(Dm<D»lW)^X 2 0 1 14, 3fc©0!li:H« 
K6*Oj*ftv^«ttSP*r*i"So fcfcU 6#<£>*fflfiv* 
«ffiSBS:5iJI$"t"aH«fflOjffi^V^iR2 1 5, 2 16^ 
*JW)^x 2 0 1 ^«iSSfciaiBSix"CV^B3 3 04|-&ta 
ft 5, rtSBfcE***tTV^6j*-C*©«fc*4fi. ^ 
fc&IM KWB2 0 8 — 2 1 1 ^pllb-^^ 201 iUo 

«3SSr*ffli-«^ t^ioT, KM 2 0 8,2 0 
9, 2 10, 2 l i<DKML&9LQtii\' J &1r<tzz>o ^TSb 
■^^o**SBfcttjriij»2 1 2, 2 1 3*SRttfc*fCV* 

So 

[0 0 3 9] "SJSb-7^2 0 1(4, St£2 1 4lr@^^tL 
fc7V*- SB 2 0 3 a — 2 0 3 d«r£££ LT1S2 1 

4 0*BBK spfTteaMt^TISft ^Tfbffi®^ u-caiig-rso 

pJib-r^ 2 0 1 <^>aBfiV>m^SBf4#^@^m@2 0 4, 
2 0 5 <D— ^X J43X;fr £ Sft 5 , *J«r^* 2 0 1 #0 5 
<oa£**l«i]^SE{tLfci:t, -tJx-etLH£«tt2 0 4, 
2 0 5 t <Z>fift <9 »JC*«»bi-S. 

[o o 4 o] »a«<ottai]»a*i4, a 3, bu-crh 

tSffit5:il:iot, t>fKt«2 0 8, 2 0 9, 
210,211 ©EJ»«9ffit^t<45; 

[0 0 4 1] 0 7(4, *^PJ(Cj:5^fl;^fi^D3tS-fe 

(E>[E]SSt4, {t*W*0SB2 3 1 , *DaSig^ttSSB2 3 2, f 
fi^ttJSB2 3 3 , tB^?SafiSB2 3 4 «*RU» 
SB2 3 1(4, ©2IVDD, 7to^yfSWl f S 
W2i?4S. AlitA4fttlltt2 3 214, MSiCS 
1, C S 2=S:f t5 2o^li3yf^«^4o 
T*5(9, r tLbCO pJ^^S^ >"r ^1H4E] 3 — B 6 T*fft 
KLfcpIfb"^* (pjlbaffi) 1 0 1 ; 2 0 1 t i*a<z>@ 

Slil 0 4, 1 0 5; 2 0 4, 2 0 5HiotM$ 
«*«tBSB2 3 3J4T-^o^>f jyf-S.W3, S 
W4, SW5 x aiMMSSOPl, 3^tCT, C 
FteioT*fi8:S*t5o ta*W«HFB2 3 4I4««VD 
D, jKK4l«S»OP2. ®StR4, R5, 6, R7, V 

[0 0 4 2] «*PPiDSB 2 3 1 ^AlXAttUtB 2 3 2, 
SS^tHSB2 3 3(4^^ y*? Y**'**s9mbW&XZtl 
otfc!), ^j/fOON-OFFBRiotti 
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(OPliDffi*) ZVoftZt, *[D8g(DitimS 

? s>mm.\z&v ztm? 4 s :v:/&§tu voU-i) 

i% 
[0 0 4 3] 

[gfc2] CF • Vo(n) = CF • Vo(n-l)-CT • 
Vo(n-l)-CSl • VDD + CS 2 • VDD 
[0 0 4 4] ±1E [«Sc2] 14, ftifeS-&*nc|4&© CiSc3] 

[0 0 4 5] 

[f3] Vo= (CS2-CS1) -VDD/CT 
[0 0 4 6] ftot, *pj$i^^ttS^»r^D$tbSi: 

2oco=i>"r^^oStm^S:W^ (CS2-C 
SI) (Dffi.tfnK.mtlV o\z£&£i%Z> 0 wWffi^ttlE 
Vol4, ttf^fagHlSg 2 3 4 CioTBlT^O*7ty b 

«flE (ii^ii*p^^*p^b/<cv^^-C2. 5 V) i:$5 

S [i§^!44 OmV/GgS (1 GI49. 8m/ 
s2) ) Ic^S^HS. ^©4. p'iiaKlf^fcicT, 

[0 0 4 7] ^PJlriS^m^ftSJPjS^-fe^-^ro^ 
t£0>J3rl2l8 K^-r o ID3S.05El5lrEl^Lfci5^^ M 

$£L2iU -?r©itL 2/L 1 Sr^ iri-^c It, *P 
iajtasjbptoo fc^-g-ro 2 ocD=i v^^^cDS^m^S^M 
(CS2-CS1) tOfia^rACi-t-^irx l2!8Jc^^ti 
TV^-5J:5t. 3 3Wi r ^-e^fi^ikA C*s 

*;Mr45 0 ^i^kA tt*tti*:i^i5irapjg 

Io9 5%«i:©^ri5;fc;h,»44v^i-5 t. t<ot% 

^©fi$L 2©Jt/U40. 8~2. 2i&£„ : e£o 
T, X (=L2/L1) j&*0. 8~2. 2 ©f£ffiT?'5Jib 

£&J8£g (AC) ^#€>^i:7!i^fgi:7iS. 

[0 0 4 8] &&w\z£z&n.®&3&n&m j £>-*)-<offi 

ffim*Wl9\Z7ji-r o 1219 1404 (a) fc5V^I4E6 

(a) idtssi-^WffiEl-efc^o pTSb^^ (pritm®) 

101 ; 20 1iW K«® 106 — 109 ; 206~ 
2 0 9©/^-ytlSfil 0 4, 1 0 5; 2 04, 
2 0 5<D/<$— lsfrs<y y <miE\Zs<d> — is-stf 

•e#fc»frfci4, E9 (a) l:*tipl:, plift-v^ l 

0 1 ; 201t2 OOi^iS 1 0 4, 1 0 5 ; 2 0 
4, 2 0 5©#fag|5©:g$Wl , W2ri^ft^;M?L< 

^C^i, 1219 (b) (wEI^-r^ipt-, *tl*]S5©g£ 



Wl tW2 £:I4^L< fcbftv\, rrofcfe, l«n 
4 ; 1 2 4 ififf^ftlwAPjiSriyjDfr!) , nTKr?:* 1 0 
1 ; 201 (ClStg 1 1 4 ; 1 2 4 t Sa^l^lW^'EA y 

[0 0 4 9] 

[fgc4] AC„=t (S2-S1) / (d+Ay) 

[o o 5 o] "siib-v^ i o i , 2 0icfWhii, 

g*£l 1 4 ; 2 1 4 i'SItt)-^^- 10 1 ; 2 0 1 ^W^-t 
y^dtL, h i d©J±;h/d & 0 0i 
Ac ax /AC^B@^*l2li 0tr^-t- o [21 1 oi:f stir 

l/^±5C« Jii2©tftettiS (AC ax /AC) # 
#£ix5<fc*iiiig^#14l4— «fc± 4 ~ 5 %«Ti4ot 
5%«TI-£3 (3 (OffiliEl 1 O^t. 1 . 2~3. 4 T*fc 
[0 0 5 1] S«ir^$*tfcB^8ISffl^^- 

xDmmxmz^^xflLw-tz. m 3 s.t/gi 5 ufc 

©tfcfcBfcB 1 1 (a) t, IRS^&frKni-SgrBfll 
5S11&I2I1 1 (b) , (c) \Z7r-i- e 4*5, mil 

(b) , (c) 14, *3%^nWl 1 (a) CDB-B»fffi 
0MB* - B ' WfffiB-CfcS. 

[0 0 5 2] ffiSifT'ci-fe^^WHU-C, "STSi^^. 1 0 
1 ; 2 0 1 <OUfttf&mz.*tL.XmW<DttfaiZ-rtlX 
^$Hfc*&^-<O«^-^0^Lfct)W* s Ell 1 (b) -e 
*>5. C\<D®^, f\W)T* f5Hb«*i)--I t) I ; 201 
1 0 4 ; 2 0 4<DFI©»liti 9 ^IK) 
•v* C^tMtfc) 10 1 ; 2 0 1 t 1 0 5 ; 2 

0 5P^co#«^fiAs^t</«e^ c 

MyfSWal, SWa 2, S W a 3 £r{8 <5 §^.T, 
H3t®@l 0 4 ; 2 0 4 tS^fSSffl©'^ — V 1 2 

1 ; 2 2 1 IrSttS. r O&mzX *) mfeW& 1 0 
4 ; 2 0 4©Ea***3*WK:i«;fc3;ft, ^J»-^^ 1 0 
1 ; 201i H3£«ffi 1 0 4:2 04 OffiO^ftfi 
^r, "ISb^^- 10 1 ; 201i H^®S 1 0 5 ; 2 0 5 

[0 0 5 3] 1 0 1 ; 2 0 1 <DU&& 

tzh<otfmi i (c) T-fes,, r. <D#-g-, ■sili^^ ("si 

KUffi) 10 1 ; 2 0 1 t mfem& 1 0 5 ; 2 0 5 <Dffl 

©#®^*j; 9 -sim-*-* (*imm®) 101 ; 20 

1 t 1 0 4 ; 2 0 4 P B ^CO»mS*755^:^ < « 

5. r.iX$r*H8i-3fc«>. ^yfSWbl, SWb 
2, SWb 3«r«J9**.T. 4-*liHJE««l 0 5 : 2 
0 5Ci{WISfflO/^-yi2 1 ;22 1t*ttt 



(9) 



mmW- 10-206457 



-So r. <omt\z i <o e^m® 1 o 5 ; 2 0 5 (ow&tfM 
shWHzmxzth, Tsjm^x 101 ; 2 0 1 tmfew&i 

0 5 ; 2 0 5 KO^t^r, "Itb^^. 1 0 1 ; 2 0 1 
iiStSi0 4 ; 2.04Mo»t*ii*K45J: 

[0 0 5 4] rw«tp(r v ^yfCiotiSIISi: 

tf-C*5< £&ICJ:D. SBg^n-fc — >"f*Lfc: 

jg0 bT 2 o© = VlHBHi4i* S#«**OT ^ 

^£#£bTW0&1»j£©&a>$>bTt>, WmmRl 

<Ds<*-^*mmLxffi&x&m®Av>s<7 

10 0 5 5] 01 2lr, ;y^£1iD!3#;tSfctf><£>fl 
* r *rfl§vfc't>©-e*>3. :©SS@SliA*«^ I N, 
ZR1> <i*s/*—9 I NV V Myf Swab (011 

R l^MiP8tTWl$H, 7V— K-*V— KIBES' a 

S. loriCiot'f WW I NVi55e$^ ( ^ 
^yfSWabOON-OFFiifflSJnS. i©i j 

!iS"5It&i:ftS. 
[0 0 5 6] 0 1 3 It, f^mi8<7?fik©{0J£^-r0T-fe 
So r. ©lHg0SSl4A;£ffiT- 1 N, fliUmJEV cc, 1- 
7V-^^MN 1, SttPR l x >f >v<— * I NV> * 

^fswab (01 1 fcjpbfcwttffi^'f -yf-) xm 

PRl3SS«M6bT««S*t» 7/-K-*y-hW-> 
a — A;MR-I Nli^^Klc^a — 
So •©ril'iot-f^W I NV^KSE^iv 
il^yf SWa b©ON-OFF^ili$^5„ r. 

fc» S mswE^flSSrtf 5 r t *« Wffi t ft 3 o 

[0 0 5 7] rcote, EEPROM^mSSSrfl^-Cb 
IR*fc«*ffiWWHtHKSr*fi!ti-*wt*s-e#5. 01 

[0058] 014 (a) Kl^c bfctfUT-ii, SSSfflSJE 
2 4 1 Sr"5Titc^^. 101 ; 201tt^f Ktt& 10 6; 
2 0 6BSJwRliPi-5. w£0^ffili x ^Itb-vj^ l 0 1 ; 2 
Oltt^ Kttffil 0 6 ; 2 0 6 ©fSfctfUfH-SfM^t 
^(dotcT. *1W)^* 1 0 1 ; 2 0 1 £r@5tfit@l 0 



4, 105; 2 0 4, 2 0 5 i©*f|S)g|i«g j?Wl , W 

2a«*b<ft5tt«*-e*Mfc$-«a\ '<*->-rti*%im 

KCi«t6*»T?Jb5. 1MMW}©*S3I±, lESffl 

i 5 ft#S'Jft /< ZmuTZ c t ft < , 

[0 0 5 9] 014 (b) 14, 014 (a) <D^mtm 
fflz, fBlEJ8«0E2 4 2Sr"5It6-^^l 0 1, ; Olit 
K®Hl 0 6 ; 2 0 6KfcRl*D-f 5^ £ fcioTTSrifc 
^101;201 SrWl irW2i!ft<45fittt 

S>o IMMtoonSli, PSffl«£E2 4 2fcoft*S5ih 
KtfiO- SB (0^O^JT*I41 0 8 ; 2 0 8) i: 

ffiOSaSlfflltioT, "Sltb-^^. 101 ; 201tW 
M^SfBSSSffl^^— v©i 5ft#SiJft/<*— ^fctt 

^n-rsrtft<, 2 oco =■ ^^(o^nMrn.^^.-t 

[0060] j&mzz&ton&m&iam&'Ki' 
■v-cD$&mumzn^xm.w-rz>, ft**, 03 ,5.1*0 4 & 

^V^TU8.^bfc*P3i^ir>-f-t. 0 5£.tf0 6£ffiV^T 
fftlH bfc*P3S«-fe>"!H4BI— 0«36^'n-t^T?«3at-C# 
•Sfcfe, »TT'lil3Xt/04 lw^bfcapj£&-fc 

0iJ-eSiWSr*5r.ft5. 

[0061] 015, 016 (4, ;*3&93.::J;5fM&gfi 
S>„ 015.Rtf016.4 x H3 0A'-A»ItftSt5 

mkitm (s i o 2 jbd 3oi^*^3^u 

»c*©±Jc3tfl:« (S i 3 N 4 J8I) 3 0 2*9 , #S?*>a ^ 
i"5 (a) . 

[0 0 6 2] S i 3 N 4 ^3 0 2KM*Lfc* f 1/ 

v?^. M^Ejnfc^-VSr^LTS i 3 N 4 ^3 0 2 
£ K7-f iyfVi/U Si,N 4 K3 0 2C*H^^ 
KO/^^ — ^SrlE^i-fc. «6^-C, Si 3 N 4 l30 2?: 

KJ: 9 K-T'U f««S£»bT@3£«ffil 0 4, 1 0 5 £ 
tel&tZ (b) . 
[0 0 6 3] ^W^, S i O z l3 01, Si 3 N 4 ^3 . 
0 2 5riyf>^4U -tofcttfldl! (S iO s l) 
3 0 3^CVDl:± DxsKv'iXs ^i"S) (c) „ SiO 
2 ffi»3 0 3Sr* h u-i>^ biPXfwJ:!?, K^-f^s/^v 
^S:*srftV\ 1©7>*-»W K««teftS?L3 
0 4 (d) . 

[0 0 6 4] ^ ©± lr#e B B B ■> !J = 3 0 5 ^ L P C 
S i 0 2 &fcBS3 0 6 2-CVDi: J: 9f ? #S^->a 
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(e) „ ^guvf, S i 0 2 K3 0 6 b 
bJPXKJ; 9 , K7W:3i : y^V^$:*Sr/«£V\ S i O z 
JK3 0 6^#^A->1I =>BS3 0 5^DXi-4/c*0^ 
^-Vlr^i-^ (f) 0 
[0 0 6 5] JfcKl, S i 0 2 )8I3 0 b UT, 

y =>VJK3 0 5^K7-Y^s/^Vi/T-*PXSr=ff 
5 (g) o ##niH -> y = 3 0 5 (DTJj<0 S 

i 0 2 §3 0 3 ?r7^^3g^i<5Tl^*L, 7 V*- 

U icott, E13^Lfc^ii^l 1 2, 

1 1 3\*7-yWt*S i 0 2 I3 0 3\z?))mmzm< tc£> 
WiiSSt LT^ffli-S (h) „ 

[0066] zoxstemmya-t^zum-i-zz t\z 

81 0 6-1 0 9 £Ir]— ro-fe^T-SitT-^ 
<£> @ £ "STSb ^ (O ^ <£> y 7°I4 C V D \z <t o T 

[0067] 131 7, Ell 8, EI 1 9 1*, #3S93lCj;3 

XSEI *i\ $M££->y a^>?>45«Rl 1 

4 icft&IfefcJR (S i O 2 J0I) 3 11 Srf#^ 9 yU 
*5>fc*©Jbfc«^kBI (S i 3 N 4 JBI) 3 1 2*7 ? tK^-> 
s (a) . 

[0 0 6 8] JEfc. #Mf a ->!)3y)g3 13rS i0 2 

5 (b) c Si 0 2 J&3 14lr*b W-i^ H:M$n 
fc^-y|:^U K7^^yf>-^U S i0 2 IR3 
1 4iC^ b l/^ b<*V<* — ^=^te^-t-5 (c) 0 

[0 0 6 9] &tr x S i 0 2 )R3 1 LT# 

asscy =^3 1 3 £ K?'fs5'fyi''u 1 

0 4, 1 0 5, t-f KttttftElftS 1 5 «r»J«i-*. * 
©t, SiO s )S3 14 ( d ) „ <<M;l, S i 

O z l3 1 6 SrCVDlr X Df^v-a Vf5 (e) 0 

[0 0 7 0] S i 0 2 I3 16?r*h Uis* b>bD 

ICiD K^^y^^U JB©Ti";(7-«-* , 1M' K 
««fc457L3 1 7*r»j*i-5 (f ) . ^o±l:^ B a B 
•>y =>VJ^3 1 8?:LPCVDi:J:!3f^i J v'3 ^L, 
!)>Ml:J;5ft«i©t, Si0 2 J8l3i9£c 
VDlzZQy'tfisisals-tZ (g) . 

[0 0 7 1 ] S i 0 2 I3 1 9&* YUi>* bflDXtei 
9 K7>fxj/f s i 0 2 R3 1 9 

=>>JK3 1 8 SriDXi-^fc*©^^— ^Sr^i-^ 

(h) „ JSfeJC, S i 0 2 J8l3 1 9^-^^^ t LT, 



S i 0 2 m 3 1 9 £ ( i ) . 

[0 0 7 2] 4H6M,is9 =>-l3l 8©T:fr© 

s i o 2 il3 l 6*7y»tea»cJ:o-cl»*L, X4S1 

1 4 fsilb^^©W^RtS:^j*b^i-5. 

lll3fr^Ufcma?tl 12, 11 3li:7ygg£|!&* 
i-^t S i 0 2 JH3 1 6 tejftsMSjfcilK fc L 

[0 0 7 3] Z<D£ 5*Mat7*n-fe^Sr^ffl-t-5r. £fc 
lot. -««J*I CjHSS^o-fe^Srfflv^-CKa-CtS 

©K©=¥-ry:mcvDS i o 2 BS^i5J»J5S!)«i^Rr 

J: o -C££#tt $ *vfc**S A '> y = ^Srffl V>T^ L 

[0 0 7 4] H2 0I1, *%m\Z£.Z>&M.®ML#Mi&&. 
ir>-^(DteC^)W¥ffiEIT-fc5>o El 2 1 it^(om^mX' 
h<0. (a) . (b) 141212 0<$\Zj%7ik$jrLtzA- A, 
B - B 7 4 V1?©W*t**t. 

[0075] rowounBSj^aajaflc-fe^f-rt, 

S->y ^>-«ffi4 0 7lr*tf6jL.Tiafi^Hfc-*f(D@3t 
fiSS4 04, 4 0 5, 7y^-Sli4 0 3 a~4 0 3 df 
S*g4 0 7 K@^:£;txfc4 4@c0^4 0 2 a~4 02 dl: 
loTSg4 0 7±fcS:j#$tbfc'STi!)^^4 0 1 Srffi^. 
5. S4 0 2 a, 4 0 2 b ; 4 0 2 c, 4 0 2 dli&£ 

2 x l 2 <r>mn%%k*mi& u, «n&-^^ 4onign 

^jgf B ->y =>-St54 0 7©*B5fcli««Dti:«:SS i 
0 2 ^4 lliSi 3 N 4 JBI4 1 2^S[®$ixTV>5o W 
4 0 1 lCi4, roEI<D^jT*{4 3^lC0^ y s/ b 4 0 

6*«»»tfejx, mflsaiBtiri-'s. 1121 (a) 

sh-TV^S J; 5t£, IttS4 04, 4 0 5 Vi^Wi^ * 4 
0 1 KWtVhtltz* !)yh4 0 6rt»rA!5^A/T-^Iib^ 
^ (^Tttl«fii) 4 0 1Ofl*CttlUtV^. 
[0 0 7 6] ««StC»L7K¥*[6] (El 2 0, B21Q 

ti4 0 4, 4 0 5^*tLT^fi;L x "JK-v^4 0 1C0 
^yyf4 0 6OJgSil^tfii4 0 4, 4 0 5tOP^ 

[0 0 7 7] prEb-^^. 401t mfetetii 4 0 4, 4 0 5 

•7^4 0 1tIStS4 0 4, 4 0 5 iO^5'/l 

aeib*4rA d i-TSi:, -5Ii&-e^4 0 1 t@«mffi4 0 
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4 ^ioTM^^f l^^^zvt^lSiix 
*im^*4 0 1 <k@«flL®4 0 5\z£oXffij&£foZ>& 

[0 0 7 8] 

[$C5] AC=2f • S • A d/ (d2- (Ad) 2} 
[0 0 7 9] Z<Dm<0))tii&&*te>D-X*\*, Plti-e^4 0 
lB|tni4 0 4, 4 0 5*rJfc*fcH5«»4:*o-C 

v^ixo^ra*^iiB**«** s ffiDSnTt % * by/< 

— C0S@$r*ffli-^@«m®4 0 4, 4 0 51:J:oTpI 

[0080] 02 211 020, 021 \Z^k LfcjbDS^ 

fc* I40 2 a-4 0 2 d £ pJ»)^^ 4 0 1 (OWi^^ 
LK Mi?«4 0 2 a, 402b; 402c, 402 
d^©ftS*L2iU ^(DtkL 2/L 1 4:^ 
So WftKA fKtt^MIE C»5] <£>AC££o 

A. i AC(^M^^3R*S is 0 2 2\Z7jkV1t£ 5tw 

c *4*# wntf v m$ ^*Da«©*a^*Pi6*sie < ft 

wft S L l l:»t S L 2 ©fl: A tt o . 8 
-2. 2<hft5o SfoT, X (=L2/L1) rt* 0 . 8 
-2. 2<n&mx*-*!W}-**<D-t&$:8:7E-tZ>k, -*/J*Gr 
BW^*t>»**<*#ft«« (AC) tUSItOT 
«6i:ft5o 

[0 0 8 1] 02 3 —0 25 14, 020, 021 JC* L 

iSHtfca, rc^X5g0(4, 02OOA-Al:fiofc 

[0 0 8 2] Sf, a^b45»«4 0 7 

(Si0 2 K) 5 0 14:7^^3^1, $ 
bfc-to±Ki[fldB (S i 3 N 4 JK) 5 0 2«rf^a 

Vi"S (a) o 

[0 0 8 3] * b U5^* h\CMf&&jntLS<* — > 

^US i 3 N 4 J8l5 0 23r K5-fijxf>/U Si 
3 N 4 R5 0 2l£* b hO/^- ^Srte^-f-So $c 

V>T, S i 3 N 4 JR5 0 2*-**? t U#d^U >>t$ 

ISli4 0 4, 4 0 5?:Wn (b) o 
[0 0 8 4] ^f, SiO 2 J»5 0 1, Si 3 N 4 i5 
0 2?r»iL, ^tl (S i0 2 §) 5 0 3^CVDC 
iDf^S/g >-i~S (c) o Si Q 2 Bl5 0 3 b 



us^* bJqifciiK K^^^^-TS (d) 0 
[0 0 8 5] Si 0 2 m5 0 3£r^*^ £ It, &1f&£k 
0 7*r3L2X^^^l«IXU *<0&S i O 
2 ^5 0 3 5rl^*i-So roiatiot*3E4 0 7O 
«K*«9a*ftTBD»5 0 4«Wdl*ix, 4 

0 4, 4 0 5 tt-€rC0Da9(S 5 0 4 0lEIi LTfcfcSSH** 
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